Searching PAJ 

> 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001-206336 
(43)Date of publication of application : 31.07-2001 



(51)lnt.CI. 



B65D 
B29C 
B29C 
B29C 
B29C 
B29C 
B32B 
B32B 
// B29K 
B29K 
B29K 
B29L 
B29L 



1/09 
49/06 
49/08 
49/18 
49/22 
49/64 
27/00 
27/36 
29:00 
67:00 
77:00 

9:00 
22:00 



CD 



(21) Application number : 2000-361320 

(22) Date of filing : 30.1 1.1999 



(71) Applicant : YOSHINO KOGYOSHO CO LTD 

(72) lnventor : OTAAKIHO 

UESUGI DAISUKE 
SUZUKI MASATO 




(54) POLYESTER RESIN LAMINATED CONTAINER AND ITS HOLDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure the security 
of the gas barrier power for a polyester resin 
laminated container having a gas barrier layer in the 
biaxially oriented blow molding. 
SOLUTION: A multilayer preform with its intermediate 
inner layer formed at least of one gas barrier resin 
layer is preliminarily injection molded into a given 
shape corresponding to the shape of a final molded 
product, and a main body is heated at the 
temperature at which the blow molding can be carried 
out and then biaxialy oriented blow molded to form 
primary intermediate molded product 5 by a primary 
blow molding die 12. The primary intermediate 
molded product 5 is forcibly heat shrink deformed into 
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a secondary intermediate molded product 6, and the heat shrink deformed secondary 
intermediate molded product 6 is secondarily blow molded again by a secondary blow 
molding die 13 and biaxially oriented and molded into a final molded product and also heat 
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fixed to provide a PET resin with lieat liistory, generate tlie high crystallinity, replenish the 
gas barrier properties and securely provide the given gas barrier properties. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is in the biaxial orientation container which consists of 
thermoplastic polyester which makes polyethylene terephthalate a subject in detail about a polyester 
resin laminated vessel and its shaping approach, and relates to the polyester resin laminated vessel 
which carried out the laminating of the transparence thin film layer which was rich in gas barrier 
nature, and gave gas barrier nature into the polyester resin layer concerned, and its shaping approach. 

[0002] 

[Description of the Prior Art] It is used so much in every direction fi-om having properties, such as 
stable physical properties, nonpoUuting, outstanding transparency, and a high mechanical strength, 
using the thermoplastic polyester resin represented with polyethylene terephthalate resin (it is 
hereafter described as PET) as the hollow container which carried out the form of the bottle by 
which biaxial extension blow molding was carried out, and others. 

[0003] Since especially these containers do not contain additives, such as a plasticizer and a 
stabilizer, and are [ they are harmless to the body and ] sanitary, they attract attention as a thing very 
useful as a container of medical application or a food grade, and, generally are used widely. 
[0004] Although the container made of PET is the thing equipped with such many properties that 
were very excellent however, when the contents with which it is filled up especially are the food 
which requires the advanced engine performance from the cutoff nature of air Since the gas barrier 
nature to the oxygen in air will run short even if the container which holds such food is a container 
made of PET, the still dissatisfied point is left behind from the flavor of contents being spoiled or 
deteriorating. 

[0005] After fabricating multilayer preforming to which the outside of polyethylene terephthalate 
resin carries out the laminating of the resin with which the properties excellent in air shutoff nature 
differ as a means for solving this trouble, how to carry out biaxial extension shaping and use [ carries 
out blow molding of this preforming, and ] as a multilayer container is considered. 
[0006] However, although multilayer preforming which carried out the laminating of the resin layer 
of a different kind is fabricated, since crystallization, a nebula phenomenon, etc. generated 
preforming like before fabricated by carrying out a laminating by the radiation method serially 
between the inner layer and the outer layer, as for this preforming, blow molding nature worsened or 
the interface adhesive property between resin layers fell, the obtained hollow container was what 
cannot become a product to the extent that it is welcomed. 

[0007] Then, as what improves such a point, carries out the coincidence laminating of other resin to 
PET, and fabricated multilayer preforming, as indicated by JP,57-128516,A and JP,2-258310,A 
Inject polyethylene terephthalate resin to shaping metal mold, and injection molding of various 
Nylon (for example, MXD'6 Nylon), such as meta-xylene radical content polyamide resin which is 
excellent in gas barrier nature immediately, is carried out. Since preforming which has the three- 
tiered structure which an inside-and-outside layer is formed with polyethylene terephthalate resin, 
and comes to form an interlayer with Nylon in the same die is fabricated, invention of a multilayer 
container and the approach of making is widely known by carrying out blow molding of this 
preforming. 
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[0008] However, since MXD-6 nylon, ethylene vinyl alcohol copolymerization resin, etc. excellent 
in gas barrier nature are remarkably inferior in mechanical physical properties and it is inferior in 
transparency, although making thickness as thin as possible and securing transparence is called for, 
even if it carries out blow molding of the multilayer preforming under this constraint, the gas barrier 
nature of the obtained hollow container will tend to become inadequate. It is because fracture is 
produced in the resin layer which is excellent in the gas barrier nature inferior to mechanical physical 
properties. 

[0009] The gas which passed the difficulty and thermoplastic polyester resin layer of lamination of a 
gas barrier nature resin layer in an above-stated three-tiered structure, and was interrupted by the gas 
barrier nature resin layer on the other hand collects between thermoplastic polyester resin and a gas 
barrier nature resin layer with the passage of time. If the fault of causing layer exfoliation is pointed 
out and it is in JP,60-240409,A or JP,5-79494,B It faces fabricating preforming. PET, MX Nylon, 
and by carrying out injection molding to the order of PET into the same die further As the PET 
which forms three layers of an inside-and-outside layer and a main layer, and MXD Nylon which 
forms two-layer [ of an inside layer ] lapped by tums, the multilayer container which has 5 layer 
structures which carried out the laminating is proposed. 

[0010] Namely, the injection cylinder of "thermoplastic polyester resin (resin A), One set of the 
injection molding machine equipped with two injection cylinders with the injection cylinder of meta- 
xylene radical content polyamide resin (resin B) is used. By carrying out sequential injection imder 
the conditions with which it is [ the resin A fused to single metal mold, and Resin B ] satisfied of 
following formula (1) - (4) in order of Resin A, Resin B, and Resin A A central layer and the two 
outermost layers with Resin A [ the drum section (part equivalent to the bottle drum afler blow 
molding) of parison ] It is the multilayer container obtained by two interlayers inserted in a central 
layer and the two outermost layers having 5 layer structures formed with Resin B, and a regio-oralis 
open end's fabricating at least the parison which has single structure, and carrying out biaxial 
extension blow molding of this parison. 
VI >=V2 (1) 

8 cc/sec<=V2 <=35 cc/sec (2) 
0.7 <=A1/A2<=1.6 (3) 
B1/(A1+A2+B1) <=0.25 (4) 

(However, the injection speed of the resin A injected to the VI ibeginning, the injection speed of the 
resin A injected at the V2:last, the shot capacity of the resin A injected to the Al rbeginning, the shot 
capacity of the resin A injected at the A2:last, Bl: Injection capacity of Resin B) As " Layer 
exfoliation can be prevented by preparing two layers of layers which consist of "gas barrier nature 
resin, and distributing the gas which collects between layers. It is considering as 
[0011] 

[Problem(s) to be Solved by the Invention] Although it is made the container which was made to 
carry out expansion extension and carried out biaxial orientation within blowing-in metal mold after 
heating three above-stated layers and any multilayer preforming of 5 layer structure to the humidity 
requirement which can be extended using the usual biaxial extension blow-forming machine 
Complete reliance is not obtained from the situation of being unable to prevent fracture of the gas 
barrier layer in a three-tiered structure as stated above in 5 layer structures, and the actual condition 
has not resulted in utilization completely from it. 
[0012] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light-gage dnrni section in which a top neck part is the blow molding hollow container 
which has multilayer structure of three or more layers which the drum section and pars basilaris ossis 
occipitalis except a top neck part become from at least two kinds of thermoplastic synthetic resin of 
polyester resin and gas barrier nature resin, and contains the pars basilaris ossis occipitalis except a 
top neck part with the monolayer structure of polyester resin is a polyester resin laminated vessel 
with [ while the innermost outer layer section was formed with polyester resin ] gas barrier nature 
resin layer with the middle inner layer section much more at least. 

[Claim 2] The light-gage drum section to which the gas barrier nature resin layer which has 
multilayer structure of three or more layers which consists of at least two kinds of thermoplastic 
synthetic resin of polyester resin and gas barrier nature resin is the blow molding hollow container of 
installation [ up to / near the top neck part upper limit ], and a drum section and a pars basilaris ossis 
occipitalis contain a pars basilaris ossis occipitalis in a top neck part list at a top neck part list It is a 
polyester resin laminated vessel with [ while the innermost outer layer section was formed in the 
polyester resin layer ] gas barrier nature resin layer with the middle inner layer section much more at 
least. 

[Claim 3] Claim 1, the polyester resin laminated vessel of two publications which are characterized 
by carrying out milkiness processing of the top neck part. 

[Claim 4] The polyester resin laminated vessel according to claim 1 to 3 to which multilayer 
structure of three or more layers is characterized by three layers in which the innermost outer layer 
was formed in with polyethylene terephthalate, and the middle gas barrier layer was formed by meta- 
xylene radical content polyamide resin or ethylene vinyl alcohol copolymerization resin coming to 
be constituted. 

[Claim 5] The polyester resin laminated vessel according to claim 1 to 3 to which multilayer 
structure of three or more layers is characterized by 5 layer structures in which the innermost layer, 
the main layer, and the outermost layer were formed in with polyethylene terephthalate, and the 
middle class inserted into the main layer and the innermost outer layer was formed by meta-xylene 
radical content polyamide resin or ethylene vinyl alcohol copoljmierization resin coming to be 
constituted. 

[Claim 6] The body part which forms a top neck part by the polyester resin monolayer, and contains 
the drum section and pars basilaris ossis occipitalis except a top neck part While forming an 
innermost outer layer in a polyester resin layer, injection molding of the multilayer preforming 
which formed the middle inner layer by much more gas barrier nature resin at least is beforehand 
carried out to the predetermined configuration corresponding to the configuration of the last mold 
goods. After heating a body part to the temperature in which blow molding is possible, biaxial 
extension blow molding is carried out with primary blow molding metal mold. Primary middle mold 
goods and nothing. The shaping approach of the polyester resin laminated vessel which carries out 
secondary blow molding of the secondary middle mold goods which carried out this contraction 
deformation of these primary middle mold goods by carrying out heat shrink deformation 
compulsorily to secondary middle mold goods again with secondary blow molding metal mold, and 
is characterized by carrying out biaxial extension shaping at the last mold goods. 
[Claim 7] While forming an innermost outer layer in a polyester resin layer, the body part which 
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contains a drum section and a pars basilaris ossis occipitalis in a top neck part list Injection molding 
of the multilayer preforming which formed the middle inner layer by much more gas barrier nature 
resin at least is beforehand carried out to the predetermined configuration corresponding to the 
configuration of the last mold goods. After heating a body part to the temperature in which blow 
molding is possible, biaxial extension blow molding is carried out with primary blow molding metal 
mold. Primary middle mold goods and nothing, The shaping approach of the polyester resin 
laminated vessel which carries out secondary blow molding of the secondary middle mold goods 
which carried out this contraction deformation of these primary middle mold goods by carrying out 
heat shrink deformation compulsorily to secondary middle mold goods again with secondary blow 
molding metal mold, and is characterized by carrying out biaxial extension shaping at the last mold 
goods. 

[Claim 8] The shaping approach of claim 6 and the polyester resin laminated vessel seven 
pubUcations characterized by carrying out milkiness processing of the top neck part of preforming. 
[Claim 9] Multilayer preforming is the shaping approach of the polyester resin laminated vessel 
according to claim 6 to 8 which is what carries out extrusion molding to the three-tiered structure 
which formed the iimermost outer layer in the polyethylene terephthalate layer, and formed the 
middle class by meta-xylene radical content polyamide resin or ethylene vinyl alcohol 
copolymerization resin. 

[Claim 10] Multilayer preforming is the shaping approach of the polyester resin laminated vessel 
according to claim 6 to 8 which is what forms an innermost layer, a main layer, and the outermost 
layer with polyethylene terephthalate, forms the middle class inserted into the main layer and the 
innermost outer layer by meta-xylene radical content polyamide resin or ethylene vinyl alcohol 
copolymerization resin, and carries out extrusion molding to 5 layer structures. 
[Claim 1 1] The body part which forms a top neck part by the polyester resin monolayer, and contains 
the drum section and pars basilaris ossis occipitalis except a top neck part While forming an 
iimermost outer layer in a polyester resin layer, multilayer preforming which formed the middle 
inner layer by much more gas barrier nature resin at least is beforehand fabricated in the 
predetermined configuration corresponding to the configuration of the last mold goods. It heats at 70 
degrees C - 130 degrees C, and biaxial extension blow molding of this preforming is carried out v^th 
the primary blow molding metal mold heated by 50 degrees C - 230 degrees C. Primary middle mold 
goods and nothing, Heat at 1 10 degrees C - 255 degrees C, and secondary middle mold goods are 
made to carry out heat shrink deformation compulsorily. The shaping approach of the polyester resin 
laminated vessel according to claim 6 to which carried out secondary blow molding of these 
secondary middle mold goods that carried out contraction deformation again with the secondary 
blow molding metal mold heated by 60 degrees. C - 170 degrees C, and it was presupposed that 
biaxial extension shaping is carried out at the last mold goods. 

[Claim 12] The body part which forms a top neck part by the polyester resin monolayer, and contains 
the drum section and pars basilaris ossis occipitalis except a top neck part While forming an 
innermost outer layer in a polyester resin layer, multilayer preforming which formed the middle 
inner layer by much more gas barrier nature resin at least is beforehand fabricated in the 
predetermined configuration corresponding to the configuration of the last mold goods. It heats at 90 
degrees C - 120 degrees C, and biaxial extension blow molding of this preforming is carried out with 
the primary blow molding metal mold heated by 70 degrees C - 1 80 degrees C. Primary middle mold 
goods and nothing. Heat at 130 degrees C - 200 degrees C, and secondary middle mold goods are 
made to carry out heat shrink deformation compulsorily. The shaping approach of the polyester resin 
laminated vessel according to claim 1 1 to which carried out secondary blow molding of these 
secondary middle mold goods that carried out contraction deformation again with the secondary 
blow molding metal mold heated by 80 degrees C - 150 degrees C, and it was presupposed that 
biaxial extension shaping is carried out at the last mold goods. 

[Claim 13] While forming an innermost outer layer in a polyester resin layer, the body part which 
contains a drum section and a pars basilaris ossis occipitalis in a top neck part list Multilayer 
preforming which formed the middle irmer layer in much more gas barrier nature resin layer at least 
is beforehand fabricated in the predetermined configuration corresponding to the configuration of the 
last mold goods. It heats at 70 degrees C - 130 degrees C, and biaxial extension blow molding of this 
preforming is carried out with the primary blow molding metal mold heated by 50 degrees C - 230 
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degrees C. Primary middle mold goods and nothing, Heat at 1 10 degrees C - 255 degrees C, and 
secondary middle mold goods are made to carry out heat shrink deformation compulsorily. The 
shaping approach of the polyester resin laminated vessel according to claim 7 to which carried out 
secondary blow molding of these secondary middle mold goods that carried out contraction 
deformation again with the secondary blow molding metal mold heated by 60 degrees C - 170 
degrees C, and it was presupposed that biaxial extension shaping is carried out at the last mold 
goods. 

[Claim 14] While forming an innermost outer layer in a polyester resin layer, the body part which 
contains a drum section and a pars basilaris ossis occipitalis in a top neck part list Multilayer 
preforming which formed the middle inner layer in much more gas barrier nature resin layer at least 
is beforehand fabricated in the predetermined configuration corresponding to the configuration of the 
last mold goods. It heats at 90 degrees C - 120 degrees C, and biaxial extension blow molding of this 
preforming is carried out with the primary blow molding metal mold heated by 70 degrees C - 180 
degrees C. Primary middle mold goods and nothing. Heat at 130 degrees C - 200 degrees C, and 
secondary middle mold goods are made to carry out heat shrink deformation compulsorily. The 
shaping approach of the polyester resin laminated vessel according to claim 13 to which carried out 
secondary blow molding of these secondary middle mold goods that carried out contraction 
deformation again with the secondary blow molding metal mold heated by 80 degrees C - 150 
degrees C, and it was presupposed that biaxial extension shaping is carried out at the last mold 
goods. 

[Claim 15] The shaping approach of the polyester resin laminated vessel indicated to claim 6 
characterized by performing secondary blow molding for secondary middle mold goods by small 
draw magnification as compared with primary blow molding thru/or 14. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are no'b responsible for any 
damages caused by ^e use of "this 'translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] a and b are drawings of longitudinal section showing the actuation condition of 
injection molding of multilayer preforming. 

[Drawing 2] a and b are drawings of longitudinal section showing preforming of the three-tiered 
structure used by the invention in this application. 

[Drawing 3] a-c is process drawing which carries out blow molding of the laminating hollow 
container of the invention in this application. 

[Drawing 4] a and b are the fragmentary sectional views showing the laminating hollow container 
fabricated by the invention in this application. 

[Dravying 5] a and b are drawings of longitudinal section showing preforming of 5 layer structures 
used by the invention in this application. 
[Description of Notations] 

1 ; Outside Resin Layer 

2 ; Middle Resin Layer 

3 3' ; Top neck part 

4 4' ; Laminated vessel 
4a : Inside layer 

4b : Interlayer 
4c : Outside layer 

5 5'; Primary middle mold goods 

6 6' ; Secondary middle mold goods 

1 1 ; Injection-Molding Metal Mold 

12 ; Primary Blow Molding Metal Mold 

13 ; Secondary Blow Molding Metal Mold 
A ; The 1st injection molding machine 

B ; The 2nd injection molding machine 
P, P' ; Laminating preforming 
H ; Heating field 

[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/19/2005 



IP,2001-206336,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

iTPO and NCI PI are no^ responsible for any 
damages caused by the use of this trcuislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 

a b 
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[Drawing 2] ^ 




[Drawing 3] 
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[Drawing 4] 

a b 




[Drawing 5] 
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»:4'rBTRgJ^i:=SrL. 1 1 0*0^2 5 S'acJlgafCZ 
Lfc—iX'i'tSlfSMSbi: 6 0*C-- 1 7 O^CtcJl^SnX:" 10 

jEL/ief^J^t::^*^^LT , 9 0*C~ 1 2 OX:{c*D 
mVX. I^y7:f— A2r7 0'C~l 80"CtcSl^$ix 
7t— i>:7"o-fiSJ^^l:<J: •? 2«fi5©*yD-^Lr— 20 
»:+f^fi!y^°pt=S:L, 1 3 O-C-2 0 O-CtcJlUftLT- 

x^tzZ^K^^^^o^ 8 0'c~i 5 ox:«cJig&§<a/>:i: 

Jgp°a{3 2«®f*figJ^.5.i: Lj'clf^^Rl 3f^c05j^yx 

mt-t&n^ 6 7!;^ 1 4 (CieSJ^S .-K 'J xx-r/t-fflli 

nm^s^mmim, 30 

10001] 

<i>'3:S2lffiEr6j?g^k:*>oT, ^iS4fjx;?.x^ngBi;i 

[0002] 40 
T. PETSJIthie-r) Tft^$*T.SSl^SH4^'Jxx 

2fjBi#7"D-^Sfut:S{!|c-eiOft!j<^5r L/i:4'S^ 
[00031 *f {c. 
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[0004] PETfflBgSkOSSstS. vr«7)J: -j^^^^lC 

[00051 c:corom*^}^s*-rs7ttf>«o^sfc lt 

li. ;K»;x^U':^-rU7^'L'-K{aiicO^I-15!ltcSm3gaif 

LT 2ll!iS<*fi^Lr#il^4:-r.,S:»^«#;t 4.ixT 
[0006] L*»L, ^^O^BiJllraJi L;t^Jl7-U 

[0 007] -f-ClT', C:tf5J:-5=5:^!^e5caLT, PET 

■rS i ^ LTt tiOi: L-Cs :^MBS 5 7 - 1 .2 8 5 1 6 
■^■'?'«g3T2 - 2 5 8 3 1 0-f:^tc:ies«$ixTV ^& J: 
;K'JX^UyT-l'7^'U-K^Ig5:^^{CSt 

[0 008] L*»U. ;>y;;^>'N'.y-^H4tcffifutMXD- 

t^hX'hh. - 

[0009] --^j. «Lh3)l«ittC*JftS?yAyN'y-V- 

KJfacOgBS fc fc t 'J xxx;nai^i: N' 

^:Ai&*l«L-C. !»§3S6 0-24 04 0 9^-'?«m^ 



(04) 

5 

[0010] -f^hty. ^immt7t(0 x;^x;t'ffiflg 
'jrs Kfflii (iSi§B ) <rmtii>-v y^-t.<o2meom lo 

sMAi^juc. TiecT)^ ( 1 ) — ( 4 ) s-isj^-rs^ 

T{c-C»H»a* ifj-r S d t tcJ: '),>'•« U y V-cOJHSB ( yxu 

tut2-?<7)ttj|a®3!^^J§B(:J: OJefiRS/utSJiffiitS- 

^L. ii'-=5:<ti>□S^^□^A»'m-^S>tSr^rrS>'^•U 



V1SV2 (1) 

8cc/secgV2g35cc/sec (2) 

0. 7^A1/A2^1. 6 (3) 

B1/'(A1+A2 + B1) SO. 25 (4) 



2 :" 3gf*tcitiii-r*<as§A<7)atai2S, a i : mmzst 
tii-f'i>mi'^A<miimi. a 2 •. m^zmta-rhm^A 

<miiim&. Bl :^I§B05ttiiS) j tLX. ^^'X 

is^h:^-x'S:-i^^^iti>zb^zj:'o.mmmim±T^ 30 

■5. J fc LTV^S. 
[00 11] 

[^W)!f»LJ:af:-r4iiiai«Lh<03Ji. 5«fiBt 

mim^K mmm^^mimtzimLfcik. rmMi 
ffrc&^m-^x 2«ffiei6j Lrcmnz^tii<ox'f)i 

ti<. eea^io 3 ^is^ic^-tt s /fx/ < v ^~m<nmni 5 

mmMzti\. >T t BLih U%X V v^(^«7!)>^>ifeSfi<) 

^jismmt>ivrmmitiz^izm'>x \. ^=5rv v^W)^ 
[0012] ^^B^WLtff>miniz^^^^tifz tco 

•ti-i. 2^iErS]^(cfc{t.i>SiJ;*';^>'<'J-\'-coSBMiI 
-yXW^ l.xm^<Oi}Xf N' 'J iill=5r t> cotcf ■?> 

[0013] 
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y 3ux^ii'mm<r)mmm&x\ u^^m< imm/js^ 
mmm^Lfzfo-^'piEm^x'h'ox. p^tia 

[ 0 0 1 4 ] a^m/tzimRx/^i)K --ku 

x;^-f/l«lgi:;«';^>'N'U-\-H±^flgt<OiJ'-^r< t tZS 

T. P^asMlXlcjggSSr-S-tnfl^JlBSPa, ert^h/fg?*^' 
dtyx^T-^PfflBie-Cjg^Sii^tittc. ^'faF^gptS 

tfzi>(r>X'hh. 

i7t(V3ixr-fi-msimx'im.i-htmz^ ■fiartflsrii'- 
Mif/j-i^mm Lfz^mxi3\^,Lx-}X'¥mm&&iz^i 

[0016] ^tz. PSei5MVtClBSi5St^«gi5Sr-&tr*: 

<*s?«•5:iaf*l^^;i^r.-^r•;x;^x/^gllig^T-Jgfi)t-rs 

m^Ltz^myvy^-M.^:. sj^m^n<rm^tzmm 
Lfzm^mziz^tbmtam^ lx . m- vy* - a</)p 

fzz.}X'pmsm&i:~<$:y^-mB^izx omc/zhk 
yci-m&Lxm^^u^ai.z2^w^3^?>ii lj^l 

<nX'hh. 
[00 17] 

tz^^zw$.<rmmm&}iZii\ yr:'^h:fjx)<^ 

m>ZbX\ PET^|g<^ftftgE**S<^:'?. J:Oi« 



7 

[0018] -It. «SLh2gfg(7)2ia@(*yo-fiyB^ 
(0019] 

[00201 PETmmb:><^^>'l^>'^^^*J7'^ 

[0021] mu^-mrvy^-M-ii, if^ L<iinm 

3is:f*S5^7'b-^J^Sg=5:iaS-CS)S 7 O'C- 1 3 OX; 
if^t«±90*C~l 20*a3iJIE^UT*^<c>, 5ox:~ 
2 3 OriaF* L<li7 CC—l 8 O'CiZtf^Xfz—i^y 

(00221 m^X. mrlB-iJCT-o-^^rraiSLT** 

SX'hi 1 1 0X:~2 5 5-C»^L<li 1 3 0-C~2 0 

[00231 mh^k. mmmm'tLif)Xi}m:^txfz 
miz-ix^ismmbi: e ox:— i ? ox:» i u< Jis o 
x:~i 5 o'Cfc»ig»U)t:ii>:^ffl:^D-^»-J: 0_ 

zi—mP^X-mS&tr'if^^oZbliZX*). PETfflflgtc 
S«aiSJ&«^iA>ixi.-i:t^i'&i^fB^bSA^±t, PE 

Jgfflilt* * P E TSJm/i4'S^$:fiW^2. . 
[0024] 

mmiz-:>\.^x. ^^^izmi>mmimmi^i< 

[00251 mmi 1 . *KI^^<02fl6@#7'D-fiS?^ 

■mizx*)mmi^ms^i>izhfcr>xti. 9ff. m 
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— S^JB^-f •&:t«xpMXD - 6 -^^ Qi^BaSrtttti^ 

s^alB!yelaA^^ J: o-^is p e rmm^itithfm^ 
1 irttcwai-r&fcftjw. ztuzjiOBJi-izmtixsta 

ajufost. s^itJJigJg^sB*>^><oMXD-6:^-f D>©jji 

(;)8t{iiS-^4'T'iha'>6 C fc ic J: 0 . 1 ^ 1 7&<P E 

rmmzX 0 ftt-t*'^ 2 *<M X D - 6 
-i aymi^izJ: >OBfS.^titz. mm^i3&ffa(r>mkiziim 
10 i-hXd izfiibm^(:.ixfcm^i: U/S, 02 a , b tc^n 

( 0 0 2 6 ] El 1 - 2 +:&b|ll{i4'ra/i 2*>'P^±« 

[0027] z(r)2:oizLxm&UzmmTVy^--t^ 
pji. smfSM&t^j:^^tm<r>os^'^m^-t$>yoy 

20 ( 0 0 2 8 1 ggv amsi3<o?^iz&<mm^n^tL 
tcjfiv^yo-^3&<^ig^iaK ( 9 Q-c-i 2 o-c) 

aigsfeLJtl^, 03 (a).l=*L;tJ:'5t=. r'J7*— A 
P 5: 7 O-e— 1 8 0'C(~J)I^.SiTJt-»:7'o-^^ 
12,1 2rtlr-fe •/ h LT — <Xi02«B@l»7'a- 

[00291 L*> Lt , IMicoX d l,z—^yxD-0M L 

3(b) iz^Xoiz. mMht&^^J^Si^^f'^ 

;sv%jarc-2b'i> 1 3 o-c~2 0 o'cxnt^nmiwr:: 
izm&t&. 

[00301 Z<7)X a l,zLXm&tti:fzZJ&:'Pf^i^iM& 
6iS:, 03 (c) iz^Xoiz. 1}\m£^X!MiSJ^J^'0 
{>^<M^ ( SO-C-l 5 O-C) ^hfz-<9iy'a-^ 
13, 1 3 J: »3^{*^<7)S$§J^5r Lti^m izZ-ilK. 

ya-giMi-it^izm^-ti>':.ti>zxo, m4i,z^ 

L^t: J: 0 iz. :^mm^^iJ&^l'ZX 0 2lll®ffra- 
40 ^ L;t: P E T«fli*-^.^rS SiitSiiS: U^>:Si^^S4 

[00311 04 R^?: Lyt!S«^4 ij^yjk^ 

[0032] LA^t, ±l2cOJ;a5^«:3^^L<{45^ffi 
jt^L^>:a^SS4 5rBK?^ScOlc, ;<f;^>'<U-M'-®i: 
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[ 0 0 3 3 ] CliOJ: a =5rPgiS^S:5:< LTflliigSS-Jiic 
0 - 2 4 0 4 0 9 5 - 7 9 4 9 4 #i>?8tC^ 

[0034] mm2. 3|£gi^^tCfoH%T. JblS^B«c7) 

[0035] mtMM^Aij-himLf^PETm 

mmmk'¥W[fm9a, 9bC02«iS:»^*MXD- 20 
6 ^-f o yffiltfc ^^Itzmm LX SSWkiz LJtBr^ 

[0036] -?-LT. COJ:-5l3LT5;ii83tori>7 

t:^Lxi}-^. ^m^ntmmi,zLx. m/^rn^ 
□g?fc^:i.rii7:r-AP' <r)nw^3(r>^^. mm 
L^^\^xoi,z^^i'a{\^(SJS.|>zt\m^l.x»^^e\t^^h (m 

^v^-c, |©feffiJli:i5)«tcL-Cll3t3^j:5tc:, JiSii 
Lfcr'J7*-AP' Sr, ^e0llHg5*<16O-C, 
A^2 3'C(CJ|gt$fxTV^-5,-<ii:7'D-i^^l 2, 1 
2tC-b yhLT. BE:^26kg/cm2T2. 6 38?^ 
-<J:<02ttffi#yo-«H^S:?foT-3i:4'faRiy^1.5 • 

^zm&tfz. 40 
[0037] ^arfs. o^gp^7)e<^:Jag5:^f3^cJi, ru 

[0038] mz. ^wamml,xm^J§J}W^^J:htl 

SiS?l*JtffeR^lf ALT . yo-d£mt=T'J 7 :r-A 
SJ^-r*j:ti:J:0PSiSI5^:^S:«aitcl»jhL-Cv^ 50 
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[0039] mz. ±IBOJ: d (c-iXT-o-fiy^Lfv:- 

9\^m<ntv^B.i:^ttz■h\^>mm\izi5\.^x. -dcr 
D-fiy^^coiasj: 0 t,sv^^asT'^>-l. 1 6 o-ciiUi 

2 0 0 -COT-C- 5 . 5 ?m!llB?!i5iiSI ( T-- 'J >'^'' ) 

[0040] CIO J: 3 LT^^n/^rryttf^teJy^a 
6' s:, \eQ'a,zzm\s^\^tz^x\%^!^m3m. 

$iX7t: -iXyo-fiSiJg^tc-fe ./ h BE^J 3 6 

kg/cm2T-2. 6 3l*^»:«02Mgf^yQ-J^f^ 

[004 1] -eLTyD-^tt^co^^•ct,, PExm 
hcr)cr>yj y *-A<opsg?T«og5^i^^**^^s 

[004 2] -iriOmSii. MXD-6-:^-f dv^JigSrSe 
■^L/c::fc{Cj:-S.tsO-C-J)-:>T, MDX- 6:^>f o>ffi 

[0043] mms. mm2. tmrnz vxn 
my'vy*-M.i:^c3m-hi,zmLx\ msiz^rrrbmm 

jicOT'j7*-A(OMXD-6-^--fn>^Bi^9a. 9 
b SrSS5te0i|2<Oi&&J: 0 t^=FgW)fc3B«LJtry 7 * 
-AP' $-fi)ygL3t--eLT. miier'J^^-AP' S: 
M6fi^2i:|oIt:^lcJ:'5. ^«^«SlPggi:^«.r 

7 ;j— A 2 2lilfiH*SixS*f*a5^J-S: . jajSa^sftljaK 

gsA<i 6 o-c, ^t<2 3'azim^tifz-Ayci~f$i 

m^<tZ-t yhLXii^f>. ffi<j2 6kg/cm2T'2. 
6 3m-iJi:<02faiiE<*7-o-tif^5:lT^T-i>:*rBTfiSt 

[0044] ^Jt. .-»:7D-^^<7)3nSiiSJKi: L 
T. mA^'7 0-C--18 0-aoiEfflT\ JlSg?*^'2 0'C~ 
4 0-C<?3icffltC*5V^r, 7'o-flE^S-2 0~3 0kg/ 

cm2-c'2. 0-7. ofm-d:yp-^tmthzbi,z 

[ 0 0 4 5 ] g?v^r , llSfOXoiz-iXrrD^^Ltz 
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Si 0 t>l^^iaKT-J>* 1 3 0rljLi:2 0 O-CiaTT 
5 . 5S.t3!li^5fe«S«:^T^r 3 CI t tc J: 0 . mimzmi 

10046] zcoxo i,zm&-^tifz-d:^^m&^a^. 
ttm^mam^tthi^x o i o 

fZ—^Xyo-^^iz-^ y h LXA^^. 3 6 k g 
/cm2-C2. 63 f^faT-iJliO 2 IfiSffro-SfPSrtf 

2llilii»fiScJgL^oP 

[0047] tfc. ~ixy'o-mM^(oJi\ms^t t 

1 0 0"C«Kffl{c*3V^T. ya— BE:>3$r3 0~4 0kg 
/cm2T2. 0~7. OS.mZiXrT'o-^J^SC: t 
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[0 04 81 ^rfc. T'Q-^tttcraLTIi. IIJ6fia|2 
{cit'^T 5^Sfi?iJ 3 c7)t§^«o:^*^' P E rmJUmt^co t <7){c 

A»OgSL7tPETSJi§#«ct|SI#<7)|Slif^^(:fi!t 
[00491 -eLT. aiJft±**^)t^^aO:^-^tll 

[00501 ±iiLfzmm2tii:x/mm3 ttjv^r 

[005 11 
[^11 



















?9ti6«MXD-6 (5.5wt%) 









[0 052] $f>»C. ±ieSll5£fi?i2Z«;^fiRJ3(Cfcv> 

[00531 
10.2] 



30 













0.021 


0.39mm 


1,0 t-r^ 


MXD-6 (11.5wt%) 


0.002 


0.40mm 


0.10 


MXD-6 (5.5wt%) 


0.007 


0.39inm 


0.33 



^bt\MLx. ^mzws^mimzmix\ ^hztiim 

[0054] 5stc, jjeL^ti^T'yurn-jj^L/tsyi 
mii)^mmiz\^Mzmtix\.^ii)^^7ikrtfzMz. 

t8!3fo^PET^fli*«t<0>'>'^^yU7'o-^ (350m 
I ) tMXD-6 (5. 5wt%) $-ffi^t?ti^>'^/U 
yo-^ (350ml) tCOV^T. iJe^tN^tC 

PETtgii#f|t : 0. 03 1 

MXD-6 (5. 5wt%) : 0. 0 12 

100 5 51 Ltzi)<r>X. 33ail^±PETfiaflS*«*« 50 



1.4 7, MXD-6 (5. 5wt%) *^0. 5 7i:^ 

**<PET(aji|*f*:CCt5l-^T{i3 2%, MXD-6 
(5. 5wt%) fc±iV^T<i4 1%, -?-iX'5-'n^<^-5 

[0 0 5 6] ciiili. '>:/^Jl^ra-m&§^t}t^X 
PET{aBi£OJSa^fffkS*^'K<^oTX?X>'N''>»-^-tt 
10 0 5 71 . §fiA«5 0 Om 1 JJLhO*Sc|iS 
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;ff.fz^. ±id.Lfc3 5 0m\ c^^^mt-X 0 ^z/j':k 

[00 581 -^LT. Z<7m<Dm^f^tLX. —dC^ 

O'C-^l 8 0*C, IS^ : 2 O'C—4 0"C. ya—ZtS : 
20— 30ks/cm2. 2. 0~7. 0 10 

?^°p<73-iic!lI|SiajS : 1 3 Q-C— 2 0 Q-C, Sm^cr> 
iSiSAK M : 8 O'C— 1 5 O'C. IBM : 7 5*C~1 0 
O'C, ytJ-EEJi: 3 0~40kg/cin2. ^o— B$ 
m:2. 0~7. 0^!^coSEa-C-2$ftSf*yD-^L?'^ 

[00 59] tfz. ±Mdmm]2tiJ:X/mmi3l,zi5\'> 

StcS^LTIi, PET^Si##:«0t>c7)i:Jt««--S.fc. W 
[00 60] L7t*<r>-C. *Si%B^:5^{c:J: Om/i^ 

[0061] 

*!i?|BJ<^::^(3i: 0 fiK?g t P E Tffifli5rfflv 

0. ^tLTc7);y;:^.'-<U-\'-tt»i-®^t^0, fit 

m^tzmtmizm-i>is^mmi^i-h. 
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[0 062] $^iz, :$:^m(r)^:mizj:ti\i, - 
<xy\3-m^^mikLt:^x\ -dK^msmsh^ 
^mi3\^.tx!m!>mri>(ox\ -<xya-^^j*^ 
xummuz 0 . jm^m\-x-smim^-^i> 
ifc^T. -ixyQ-tm^i^n^^^izimLx 
tnfi<r>x\ ^^<7)tm^fsmi,z-r.hzbi3n'^h 

tmz, 0}&^^:!^/Ui:mMizLXmS,'S:$mti,Zt 

[01] a, h{i0^mroy *-M.<rmtii0jmmm 

[02] a, bli2js:gS^BJX'fflV%S3«ffiji<0r»;7 4- 
[03] a-cll2is:Ii^B^a;i4'^^S:^a-fig?g 
[04] a. bii:$:immi>ZX'0fSMLrc9m'P^^ 
[05] a, b<±2js:g|^JT-fflv^S5®flr3t<07-'j7* 
[Ir^iHHB] 

1 : nmmm 

2 : ^mmmm 

3, 3' : OS^ 

4, 4' ;• 

4 a : rtWi 
4 b : 

4 c : ^|-(g!l€ 

5, 5' ; ~d:'PmimBA 

6, 6' : ~»:4'SiSJgn°a 

1 1 : itaifieg^ 

1 2 ; -i^yo-fiSy^^ 
1 3 ; Hi^ro-fiiygifeM 
A ; imttb^^ 

B : m2isitti^um 

p. P' : m!§T>J:7it-M. 
H : ilga^ 
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(10) 
[125] 
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a 



b 




(51)lnt.Cl.^ iSS'Jie^ FI ^':-^'(##) 

B29C 49/64 B3 2B 27/00 H 

B3 2B 27/00 27/36 

27/36 B2 9K 29:00 

// B29K 29:00 67:00 

67:00 77:00 

77:00 B2 9L 9:00 

B2 9L . 9:00 22:00 

22:00 B6 5D 1/00 B. 

C 
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